Despite the growing evidence of poor psychosocial adjustment, at present there is no formal method of assessment of social adjustment in patients with temporal lobe epilepsy (TLE). First, we assessed social adjustment in patients with TLE using a self-report questionnaire and compared the results with those from quality-of-life (QOL) scales. Second, we verified the influence of cognitive performance and clinical variables of epilepsy on social adjustment and QOL. We evaluated 35 people with TLE and 38 healthy controls. Patients had worse social adjustment, and it was correlated with worse perception of cognitive function. Attention and verbal memory dysfunctions were negatively correlated with social adjustment. However, there was no significant correlation between cognitive performance and QOL. Regarding clinical variables, persons with left TLE showed worse social adjustment and patients with frequent seizures showed worse QOL. These findings indicate the relevance of evaluating social adjustment and emphasize the importance of cognitive rehabilitation to improved social adjustment.
Introduction
Psychosocial aspects of chronic diseases are particularly relevant, as mental and social problems extend beyond the usual symptoms of the disease [1] . People with epilepsy face several social issues such as family problems, reduced social interactions, decreased job opportunities, low self-esteem, and high levels of anxiety and depression [2] and, even with controlled seizures, suffer negative emotional and psychosocial consequences such as poor social adjustment, emotional impairment, and problems in daily life activities [3] .
According to the World Health Organization [4] , quality of life (QOL) is "an individual's perception of their position in life in the context of the culture and value system in which they live and in relation to their goals, expectations, standards, and concerns. It is a broad-ranging concept affected in a complex way by the person's physical health, psychological state, level of independence, social relationships, and relationship to salient features of their environment."
Several studies have explored the negative impact of epilepsy on psychosocial adjustment in patients with temporal lobe epilepsy (TLE) through epilepsy-specific QOL questionnaires or with nonspecific clinical interviews. Most studies in this field among patients with epilepsy aim to identify predictors of poorer QOL [5] [6] [7] [8] [9] [10] [11] . According to these studies, several factors may be associated with poorer QOL, such as high frequency of seizures, presence of depressive and/or anxiety symptoms, laterality of the epileptogenic focus, and memory deficits.
Despite growing evidence of the occurrence of poorer psychosocial adjustment, to date there is no formal assessment of social adjustment in people with epilepsy or studies differentiating the concepts of QOL and social adjustment. The concept of social adjustment is based on the integration of multiple factors that affect the individual's behavior in situations of everyday life. Also, social adjustment can be defined as the interaction between the individual and the social environment [12] . Thus, a patient may consider her or his QOL satisfactory but exhibit impaired social adjustment and vice versa. In this study, the first goal was to assess social adjustment of patients with TLE using a formal instrument developed and standardized for this purpose. The second goal was to compare the results from social adjustment and QOL questionnaires. The third goal of the study was to examine the effect of the relationship between cognitive performance and clinical variables of epilepsy on social adjustment and QOL in these patients. Seven patients (20%) were on monotherapy and 28 patients (80%) were on polytherapy. Fourteen patients (40%) had a family history of epilepsy. Demographic and clinical information is summarized in Table 1 .
Controls
A control group of 38 healthy volunteers was matched to the patients based on gender, education, and socioeconomic status. Controls had neither psychiatric diagnoses according to the DSM-IV (SCID-I) [14, 15] , nor previous or current history of neurological disorders. The control group comprised 14 men with a mean age of 28.61 (SD 9.00) years and mean estimated IQ of 94.30 (SD 7.96).
The exclusion criteria for patients and controls included: an estimated IQ b70; clinical signs of drug intoxication or any other condition leading to cognitive impairment; diagnosis of psychiatric disorder; alcohol or drug abuse; and any brain-related surgical intervention.
No statistical differences were observed between patients and controls with respect to gender (p =0.948) and years of formal education (p =0.484). However, patients were younger (p=0.000) and had a lower IQ (p= 0.000) than controls. For this reason, statistical analysis was performed using age and IQ as covariate factors.
Procedure
A trained neuropsychologist administered the tests in a standard sequence. Before taking part in this study, all patients and healthy controls signed an informed consent form approved by the local ethics committee. Evaluation was completed in the course of two 2-hour sessions. The time elapsed between the last seizure and the neuropsychological evaluation was at least 48 hours.
Instruments

Social adjustment
The assessment of social adjustment was accomplished with the Social Adjustment Scale (SAS) [12, 16] . The SAS is considered a scale of social adjustment and has been reported to have high validity and reliability [17] .
The SAS is a self-report scale with 54 questions that measure instrumental and expressive role performance over the past 2 weeks. It includes questions on paid and unpaid work and student activity; social and leisure activities, relationships with the extended family, the marital partner, one's children, and relationships within the family unit; and perception of economic functioning. The questions within each area cover performance in expected tasks, friction with people, finer aspects of interpersonal relationships, and feelings and satisfaction. Each item is scored on a 5-point scale with higher scores indicating poorer functioning. The SAS Self-Report contains skip-outs, so that non-applicable items are omitted. Scores for each role area are calculated by averaging the scores for all answered items within that area. The total SAS Self-Report score is calculated by averaging all applicable items.
Quality of life
The Epilepsy Surgery Inventory-55 is the reference inventory for assessment of QOL for epilepsy surgery candidates, as well as for prospective studies on the impact of such treatment on QOL [18] . The Quality of Life in Epilepsy-31 Inventory (QOLIE-31) is the most frequently used instrument in the assessment of QOL worldwide; it is brief and easy to use [19] . 
Neuropsychological tests
In addition, all subjects underwent a neuropsychological evaluation comprising attention, executive, memory, and language tests ( Table 2) . 
Data analysis
Descriptive analysis consisted of the means and SD of each variable. For this study, we performed five analyses:
1. Patient SAS scores were compared with those of controls by analysis of covariance (ANCOVA), using age and IQ as covariates. In this analysis the level of significance assumed was p ≤ 0.05. 2. The analysis of QOL was descriptive.
The overall SAS score of patients was correlated with QOL (ESI-55
and QOLIE-31 domains) using Pearson's correlation coefficient. In data with a nonnormal distribution, Spearman's correlation coefficient was used. Normality of variables was checked with the Kolmogorov-Smirnov test. In this analysis, the level of significance assumed was p ≤ 0.05. 4. Neuropsychological performance was correlated with QOL measures and SAS scores using Pearson's correlation coefficient. In data with a non-normal distribution, Spearman's correlation coefficient was used. Normality of variables was checked with the Kolmogorov-Smirnov test. Considering the large number of variables for this correlation, we chose to use Bonferroni's correction, to control the probability of a type I error, so the level of significance assumed for these comparisons was p ≤ 0.001. Subsequently, we performed linear regression analysis for each measure of social adjustment that was significantly correlated with neuropsychological performance. 5. The influence of clinical variables on social adjustment and QOL was analyzed with Student's t test or analysis of variance (ANOVA).
In data with a non-normal distribution, the Mann-Whitney or Kruskal-Wallis tests was used. In this analysis the level of significance assumed was p ≤ 0.05.
Results
Social adjustment
Patients with HA had poorer SAS scores compared with controls on work (p = 0.043), leisure (p = 0.017), and overall social adjustment (p = 0.016) ( Table 3) . Table 4) .
Quality of life
Descriptive analysis of QOL in patients with HA using the QOLIE-31 showed that the most affected dimension was Seizure Worry (μ = 36. (Table 6 ).
No significant correlation was observed among the other factors of social adjustment (e.g., work, family relationships, marital relationship, relationships with their children, and financial situation) and neuropsychological performance.
The linear regression analysis showed that neuropsychological measures of attention and verbal memory (Trail Making Test and Rey Auditory-Verbal Learning Test) were most strongly associated with poor leisure. The neuropsychological measure of attention most strongly associated with worse adjustment in domestic life was the Digit Forward Test. The neuropsychological measures of attention and verbal memory, the Digit Forward Test and Rey Auditory-Verbal Learning Test, were most strongly associated with poor overall social adjustment (Table 7) .
Correlation between neuropsychological performance and quality of life
No significant correlation (p N 0.001) between neuropsychological performance and the QOL domains measured with the ESI-55 and QOLIE-31 was found. 
Correlation between clinical variables and quality of life
Patients with frequent seizures had worse QOL on the Social Functioning domain evaluated with the QOLIE-31 (p = 0.047). No association was observed (p N 0.05) among the other clinical variables (e.g., age at onset, duration of epilepsy, lesion laterality, number of antiepileptic drugs, GTCS, family history) and factors of social adjustment.
Discussion
Previous studies have revealed impairments in social adjustment of patients with epilepsy through QOL questionnaires specifically designed for patients with epilepsy or based on clinical observations [32] [33] [34] . However, so far no studies that assess the social adjustment of these patients using a standardized instrument developed for this purpose and that can also be answered by subjects without epilepsy, allowing comparison between different groups, have come to our attention.
In our study, we observed that patients with HA exhibited poorer social adjustment in comparison to controls, and the most affected factors were work, leisure, and overall social adjustment.
Dodrill et al. [35] reported that individuals with epilepsy have difficulties in professional and financial adjustment. Work-related problems were associated mainly with activity limitations, fear of unemployment, dissatisfaction with the function performed, and expectations of a different type of work [34] .
The need for change or work loss can result in reduction of finances and change of lifestyle, with damage extending to social life and leisure [36] . Moreover, low self-esteem associated with the occurrence of seizures in social circumstances reduces social interaction and compromises the quality of interpersonal relationships of people with epilepsy [37] . Ellis et al. [38] reported the most affected area in young people with epilepsy is social relationships, as these patients experienced social isolation, characterized by difficulty in making friends and restricted social activities.
Salgado and Cendes [39] found that after surgery for epilepsy, patients reported changes in their interaction with the domestic environment, characterized by a feeling of greater ability to care for their homes and an increased feeling of acceptance by the family. However, social changes in the environment outside the family, such as opportunities for employment, study, marriage, and social relationships, are less often reported after treatment. According to the authors, these findings derive from low socioeconomic/cultural status and the need for a longer time for these changes to occur.
Considering that the patients included in this study are candidates for surgical treatment of epilepsy, exhibiting poor overall social adjustment and cognitive impairments, we believe that improvement in social resourcefulness should not be assumed to improve with the reduction of seizures and antiepileptic drugs. Therefore, a longer period after surgical treatment will not necessarily result in better social adjustment, if not accompanied by cognitive and psychosocial interventions.
With respect to QOL, patients reported fear of seizures and cognitive impairments. However, how patients perceive their seizures is a subjective matter, and in our study we did not observe an association between clinical variables of epilepsy and the cognition domain of QOL. Patients with sporadic seizures, for example, may be impaired in this area because of the fear of seizures, not related to seizure frequency but to their unpredictability, which is one of the most relevant characteristics of epilepsy. Therefore, fear of seizures cannot be directly related to frequency, but simply to its occurrence. It is important to consider that the incidence of noncontingent events can lead to anxiety and depression [5] [6] [7] [8] 11] , which may directly affect QOL questionnaires.
Some authors reported an association between memory deficits and worse QOL [40, 41] . However, other authors reported no correlation between neuropsychological findings and subjective perception of cognitive function [42] [43] [44] [45] . In our study there were no associations between neuropsychological performance and QOL of patients with HA.
The lack of correlation between objective and subjective findings may indicate the imprecise nature of these questionnaires or may also be due to a bias in emotional state, because it is recognized that anxiety and depressive symptoms may increase the self-reported memory problems [46, 47] . Moreover, other authors reported that the lack of correlation may simply reflect the differences between the assessments of cognitive performance made by the patient and neuropsychologist [48] . These authors infer the possibility that the neuropsychological tests used do not detect the same cognitive complaints perceived by the patients in day-to-day life, for example, forgetting where objects were placed. We believe that these authors may be correct, as neuropsychological studies have commonly been dedicated to investigation of explicit episodic memory because they are directly associated with mesial temporal structures and not day-to-day memory, also called behavioral memory. Future studies should address these two types of memory.
The association between poor overall social adjustment and worse perception of cognitive function showed the importance of the patient's cognitive perception to better social adjustment. However, the lack of correlation between overall social adjustment and other domains of QOL reflects the difference between social adjustment and QOL and the importance of specific instruments for each.
This study demonstrated the association between specific cognitive deficits and poor social adjustment in patients with HA. Thus, we observed that patients with shorter attention spans, poorer visual tracking, and lower verbal memory exhibited greater difficulties in social adjustment. Therefore, in addition to drug therapy and/or surgical intervention, treatment programs for epilepsy should include neuropsychological rehabilitation of specific cognitive skills, such as attention and verbal memory, aimed at improving the social functioning of these patients. Further studies should confirm whether rehabilitation of specific skills has a bearing on these patients' social adjustment and everyday life.
Previous studies assessing the influence of clinical variables on social adjustment of patients with HA have not been brought to our attention. However, in the present study, we found that patients with left HA had poorer overall social adjustment. This finding corroborates the relevance of the left hemisphere for global functioning. Moreover, we observed that patients with HA with GTCS had better family relationships, which may be associated with the secondary gains of epilepsy, such as increased attention and care.
Several studies report lower age at onset [7] and laterality of the epileptogenic focus [49] as relevant to the QOL of patients with epilepsy. Our results do not corroborate these findings because we observed a correlation only between frequency of seizures and perception of social function. This finding corroborates the study by Baker et al. [50] , in which patients with frequent seizures were reported to have worse QOL.
In accordance with these findings, Suuermeijer et al. [51] found that in the context of epilepsy, the individual's assessment of his or her own QOL is not directly influenced by clinical variables (e.g., age at onset, seizure frequency, side effects of antiepileptic drugs), but by psychosocial variables. According to these authors, QOL reflects mainly problems and concerns arising from the decrease in or loss of personal resources, both social and economic, like occupational changes and lower self-esteem. Furthermore, most studies indicate anxiety and depression are the greatest predictors of poor QOL.
This study considered the current premise of treatment beyond seizures from a cognitive and psychiatric comorbidity perspective [52] . Our patients and healthy controls were similar with respect to gender and education, but differed in age and IQ. Considering the possible influence of these variables on social functioning and neuropsychological performance, our results were controlled by age and IQ. It is important to consider that the lower IQ of patients with HA compared with healthy controls corroborates previous studies [53, 54] .
The exclusion of patients who matched criteria for psychiatric diagnoses based on DSM-IV is considered a limitation in our study, as the discussion about the influence of these disorders on social adjustment among patients with HA is restricted. Therefore, further studies are required to clarify the impact of psychiatric disorders (e.g., major depression, generalized anxiety disorder) on social adjustment.
Finally, this study indicates that the scale of social adjustment reflects more precisely the social status of patients with HA, as it objectively measures the social adjustment of these patients in distinct domains. Furthermore, the association between social adjustment and cognitive performance emphasizes the importance of cognitive rehabilitation.
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